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ABSTRACT

- /0685
Tables of the integral < exp(~t2)
7

cw y24(2-T)E dt for the range x = 0 to 240 and
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1. INTRODUCTION

The Voigt profile which gives the absorption coefficient for a spectral
line with combined Doppler and radiation damping or collisional broadening is
of interest to astrophysicists for studies of the profiles of stellar absorp-
tion lines and to meteorologists for radiative transfer calculations involving
gases at low pressures,

Recently several tables of this function have appeared, Posener,l Faddeeva
and Terentev,2 Fried and Conte,5 and Finn and Mugglestone. Surtees® has re-
cently noted values may be obtained using tables of the complex Fresnel inte-
gral prepared by Martz,6 Interesting comments concerning this and related func-
tions are given in the review of Fried and Conte's book in Mathematics of Com-
putation.(

The excuse for preparing these tables is that they are more extensive
than previous tabulations and have been specifically prepared for the meteorol-
ogist performing radiative transfer calculations.



2. DETAILS OF COMPUTATION

The Voigt profile is given by

k " exp( -t
K(x,y) = —% = %sz exp(=t7) 4y

" ko y2+(x-t)2

where k, is the absorption coefficient

o - 107)) 1o

aL (£n 2')1/2

y = -
%
v-v
X = o (In 2)1/2
)
S = 1line strength /
v i/2
o = =2 (352—£E—§> , the Doppler half-width
c m
a1, = radiation damping or collisional broadening half-width
Vo = wave number of line center
v = wave number at which ky is to be evaluated

The tables present K(x,y) for the range x = O to 240 and v = 0 to 23.
The tables were prepared using the method described by Young. This method
was designed for use as a computer subroutine and is not particularly efficlert
for table preparation. As a matter of interest, it took an IBM T090 about 10
minutes to prepare and print the tables.

The calculations were checked ageainst the more recent tabulations, gocd
agreement being obtained. The differences were mostly cenfined to 1 or 2
in the sixth significant figure. Consequently the tables are considered ac-
curate to five significant figures.




5. USE OF TABLES

The best method for computing K(x,y) for radiative transfer calculations
is to use the method described by Young® as a computer subroutine. The tables
should prove useful if only a limited number of values are desired. The tabu-
lations are close enough so that interpolation can be easily and accurately
performed to give values for non-tabulated x and y.

The maximum value for x is 240 at which point accurate approximations
may be employed; these approximations are discussed in the references. 1f,
for example, collisional broadening is being considered then the Lorentz
line shape formula may be used.
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TABLES OF K(x,y)
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